Chromogranin
A (CgA), Chromogranin B/secretogranin I (CgB) and chromogranin C/secretogranin II (Sg II) belong to a family of anionic proteins known to be concentrated in secretory granules of most amine/peptide producing endocrine cells as well as in neuronal tissues (FISCHER-COLBRIE and FRISCHENSCH-LAGER,1985; ROSA et al., 1985; BENEDUM et al., 1986 BENEDUM et al., , 1987 . Two peptides isolated from the pancreas, pancreastatin (TATEMOTO et al., 1986 ) and f-granin (HUTTON et al., 1987) , have been shown to derive from CgA (KONECKI et al., 1987) ; and two other peptides of pituitary origin, called GAWK and CCB, derive from CgB through processing at paired basic residues (BENEDUM et al., 1987; BENJANNET et al., 1987) . In addition, a 67KD anionic protein (and a related 35/32 KD dimer in reducing conditions) has been detected in secretory granules and Golgi cisternae/vesicles of many endocrine cells (KRISCH et al., 1988) .
All these secretory proteins and related peptides have proved to be useful markers of endocrine cells and tissues as well as of related endocrine growths (0'CONNOR et al., 1983; WILSON and LLOYD, 1984; HAGN et al., 1986; RINDI et al., 1986; SOLCIA et al., 1986; LLOYD et al., 1988) . However, the distribution of these proteins and peptides resulting from immunohistochemical studies has been shown to vary according to animal species investigated, antibodies/antisera used, type of tissue fixation and processing employed (GRUBE et al.,1986; HAGN et al.,1986; LLOYD et al., 1988 To ensure reproducibility and easy interpretation of immunohistochemical findings on human pathologic tissues, well characterized monoclonal antibodies with known reactivity against the various molecular forms and fragments of these partly homologous proteins, showing potential sites of antibody crossreactivity, are needed. The full reactivity of antibodies in pathologic specimens routinely fixed in aldehyde solutions and embedded in paraffin is better obtained with antibodies directed against human antigens. Unfortunately, only monoclonal antibodies directed against human CgA (LLOYD and WILSON, 1983; LLOYD et al., 1988) and the 67KD protein (KRIScH et al., 1988) are presently available. To our knowledge, no antibodies directed against human CgB or SGII are available, although antisera against the two CgB derived peptides GAWK and CCB have been obtained (BENJANNET et al.,1987; BISHOP et al., 1988) .
In the present paper three novel monoclonal antibodies directed against human chromogranin A (All) and chromogranin B (B11 and B13) have been used to localize these proteins in human endocrine tissues and hormone-identified cell types.
MATERIALS AND METHODS

Antibodies
Antibodies directed against human chromogranins/ secretogranins were obtained by immunizing mice with whole chromaffin granules isolated from human pheochromocytoma (PELAGI et al., 1988) . Fifty hybridoma supernatants obtained from the splenocytes of hyperimmune mice were analyzed by ELISA, immunocytochemistry and two-dimensional immunoblotting. At least eight different patterns of immunoreactivity were obtained against various molecular forms of CgA, CgB and unknown reactants. One hybridoma exclusively directed against CgA (All) and two directed against CgB (B11 and B13) were subcloned. In two dimensional immunoblotting tests, the All monoclonal stained the same molecular species of human CgA shown by the LK2 H 10 antibody of LLOYD and WILSON (1983) , with an additional low Mr spot only recognized by our antibody. The Bll antibody recognized two major forms of human CgB and several degradation products, while the B13 antibody recognized only the highest molecular forms (PELAGI et al., 1988) .
A rabbit antiserum (i665/002) directed against the C-terminal part of arginin-vasopressin (AVP) was purchased from UCB Bioproducts (Brussels). In spot tests on paper (BUFFA et al., 1982) and immunoabsorption tests on sections, both AVP and porcine pancreastatin reacted with i665/002 serum, thus suggesting that the C-terminus arginine-glycinamide sequence common to both AVP and pancreastatin (TATEMOTO et al., 1986 ) is a binding site for the anti-AVP serum.
Immunohistochemistry
Samples from human gastrointestinal mucosa, pancreas, thyroid-parathyroids, pituitary and adrenals were fixed for 6 h at room temperature in Bouin's fluid, dehydrated in ethanol and embedded in paraffin. Deparaffinized sections were treated for 10 min with 3% H2O2 and then incubated overnight with All, B11 and B13 antibodies or with antiserum i665/002 dilut- PELAGI et al., 1988) . Controls included the use of non-immune Igs and sera, and that of antibodies or antisera directed against antigens different from the ones under study. Double immunolabeling of the same section with Cg antibodies and anti-hormone sera was performed as previously described (BUFFA et al., 1987) .
RESULTS
The results obtained with All, 1311 and B13 monoclonal antibodies are presented in Table 1 and Figures 1-9.
Cells reacting with the i665/002 serum directed against C-terminus arginine-glycinamide were detected in the human small intestine, pancreas and pyloric mucosa (Fig. 10) . In double immunostaining tests they corresponded to a fraction of chromogranin A (All)-immunoreactive cells, some of which showed C-terminus PP-immunoreactivity (PP-221 serum; FIOCCA et al., 1983 FIOCCA et al., , 1987 . In serum preabsorption tests, AVP did not hinder immunostaining with PP-221 serum, while it did prevent immunostaining with i665/002 serum. Conversely, the C-terminus PP31-36 sequence, which prevented immunostaining with PP-221 serum, failed to prevent immunoreactivity with i665/002 serum.
DISCUSSION
The three novel anti-human chromogranins antibodies proved effective in detecting endocrine cells in routinely processed paraffin-sections of normal human tissue.
The All anti-chromogranin A monoclonal, which in immunoblotting tests detected the same molecular species recognized by the LK2HID antibody, with the only addition of one low Mr spot (PELAGI et al., 1988) , also stained essentially the same cells in immunohistochemical tests SOLCIA et al., 1986; LLOYD et al., 1988) as shown by the latter antibody.
The two novel anti-chromogranin B monoclonals 1311 and B13 confirmed the occurrence of CgB in human pancreatic A cells, pyloric G cells, adrenal A and NA cells and pituitary gonadotrope or TSH cells, as already shown in corresponding cells of various mammals by using an anti-bovine CgB serum (HAGN et al., 1986; RINDI et al., 1986 ; BUFFA et al., The two anti-CgB monoclonals, although giving the same results for most endocrine cells, showed a distinctive reactivity in thyroid C cells, positive with B11 and negative with B13 antibody, and in pituitary GH cells, positive with B13 and negative with 1311 antibody. This was not unexpected, given the different reactivity of the two antibodies toward the smaller molecular species of human CgB in immunoblotting tests (PELAGI et al., 1988) .
Present results confirm in man the largely overlapping distribution of chromogran A and B among amine/peptide producing endocrine cells which has been already noted in various animal species using antisera directed against bovine chromogranins (HAGN et al., 1986; RINDI et al., 1986; BUFFA et al., 1988; LLOYD et al., 1988 Tissue and cell specific posttranslational processing of chromogranin molecules, with resulting changes in antibody reactivity, may account in part for these results. In fact, antisera directed against GAWK peptide, a fragment of CgB, stain human gastric EC cells (BISHOP et al., 1988) despite their non-reactivity with our CgB antibodies. The fact that only a relatively minor fraction of CgA-immunoreactive cells react with an antiserum recognizing the C-terminal arginine-glycinamide sequence present in pancreastatin molecule (but not in CgA molecule) as well as the selective distribution of fl-granin in respect to CgA (HUTTON et al., 1988 ) also suggests that chromogranin molecules may undergo tissue and cell specific posttranslational processing. In particular, only a part of CgA should serve as pancreastatin precursor. This tissue/cell specific posttranslational processing of chromogranins/secretogranins molecules, as well as their selective distribution or colocalization, might offer a versatile and convenient mechanism for controlling the intragranular posttranslational processing of hormonal peptides by interaction of chromogranins'
anionic sites with the basic aminoacids involved in prohormones cleavage . In fact, chromogranin A has been shown to act as a reversible inhibitor of a serine protease cleaving several prohormones into their biologically active products (SEIDAH et al., 1987) .
The distribution of both LK2H10 and All immunoreactivity in human endocrine cells and tumors closely parallels the distribution of Grimelius' silver reactivity in the same structures. This further supports the hypothesis that CgA anionic sites, possibly in conjunction with prohormone cationic groups, may account for the Ag+ complexing sites responsible for the argyrophilia of endocrine granules (SOLCIA et al., 1976 VARNDELL et al., 1985; RINDI et al., 1986) . The contribution of CgB to Grimelius' argyrophilia remains difficult to ascertain. The failure of heavily argyrophil gastric EC and ECL cells to react with our 1311 and B21 anti-CgB monoclonals is balanced by the reactivity of the same cells with antibodies directed against GAWK, a fragment of human CgB (BISHOP et al., 1988) .
The abundant anionic residues of chromogranins/ secretogranins and related molecules, like the 67KD protein defined by the HISL-19 antibody (KRISCH et al., 1988) , are likely involved in the mechanisms known to provide selective detection of secretory granules in endocrine cells, as masked basophilia or metachromasia (SOLCIA et al., 1968) and lead-hematoxylin (SOLCIA et al., 1969) , as well as in the intra- Arch, Histol. Cytol., Vol. 52, Suppl. (1989) 
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